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( KE ) $Ric(\omega)=\omega$
$Ric(\omega)$ $\omega$ $c_{1}(X)$
KE
( [7], [3]). KE
KE 2
( ) ( KR
)
$\frac{d}{dt}\omega_{t}=-Ric(\omega_{t})+\omega_{t}$ , $\omega_{0}=\omega$ , $t\in \mathbb{R}_{\geq 0}$ .
$\omega_{t}=\omega+\frac{\sqrt{-1}}{2\pi}\partial\overline{\partial}\varphi_{t}$ (1) $\varphi_{t}$
$\frac{d}{dt}\varphi_{t}=\log(\frac{\det(g_{i\overline{j}}+\varphi_{i\overline{j}})}{\det(g_{i\overline{j}})})+\varphi_{t}-h_{\omega_{0}}$ , $\varphi_{0}=$ constant. (1)
h$\omega$
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1([9]) $X$ $n$ $G$ Aut(X)
$G$- $\omega_{0}\in c_{1}(X)$
$X$ KE $\gamma\in(n/(n+1), 1)$ $V(\gamma\varphi_{\infty})$




$m\in Z_{>0}$ $G$- $\Sigma\subset|-mK_{X}|$ ;
$D\in\Sigma$ $(X, \frac{n+\epsilon}{(n+1)m}D)$ KLT ( )
$(X, D)$ $X$ $\mathbb{Q}$- $D$ KLT
$(X, D)$ mild $X$
$D$ mildness 2
$D$ KE
2 1 ; $D= \sum a_{i}D_{i},$ $D_{i}=\{g_{i}=0\}$ ( g
) $(X, D)$ KLT
$\varphi_{D}=\sum a_{i}\log|g_{i}|$ $\mathcal{I}(\varphi_{D})$ $\mathcal{O}_{X}$
2 1 $\varphi_{\infty}$ $\varphi_{D}$
1,2
1(A) 1 $V(\gamma\varphi_{\infty})$ ?
(B) (A) $V(\gamma\varphi_{\infty})$ 2 $D$







Tian [12], Donaldson [2] $K$-








$X$ $n$ $(\mathbb{C}^{\cross})^{n}$ Aut(X)
$W(X)$ 2. $G$ $(S^{1})^{n}$ $W(X)$ Aut(X)
4([11]) $X$ KE $\gamma\in(1/2,1)$
$V(\gamma\varphi_{\infty})$ $($ $, Supp(V(\gamma\varphi_{\infty})))$
$(S^{1})^{n}$-
1 (A)
















Step 2. $V(\gamma\psi_{\infty})$ (complex
singularity exponent) $\psi$ $Y\subset$
$X$ $\psi$ $Y$ $c_{Y}(\psi)$
$c_{Y}( \psi)=\sup\{c\in \mathbb{R}_{>0}|e^{-c\psi}\in L^{1}$ around $Y\}$
$Supp(V(\gamma\psi))=\{p\in X|c_{p}(\psi)<\gamma\}$
$\psi$ $(S^{1})^{n}$- $D$ $p$ $C_{\{p\}(\psi)}$
$D$ $p$ $c_{\{p\}}(\psi)$ $c_{D}(\psi)$
$c_{D}(\psi_{\infty})$ $K$
Aut(X) $K$ $e$ $\omega_{RS}$
$K$- $v_{RS}\in t$ $v_{B\mathfrak{Z}}$ $N_{\mathbb{R}}=Jt_{\mathbb{R}}\simeq \mathbb{R}^{n}$
$\beta$ $t_{\mathbb{R}}$ $T_{\mathbb{C}}=(\mathbb{C}^{\cross})^{n}\subset$ Aut(X)
$J$ $\beta$ ( ) $X$
$P$ $A$ ;





$(S^{l})^{n}$- $D$ $X$ $P$ $Q$ (
) $q_{D}\in N_{R}$
5([10]) $(S^{1})^{n}$- $D$
(i) $\langle p,$ $q_{D}\rangle\geq 0$ $p\in A$ $c_{D}(\psi_{\infty})\geq 1$ $D$
$\gamma\in(0,1)$ $Supp(V(\gamma\psi_{\infty}))$




Step 3. $\gamma\in(1/2,1)$ $Supp(V(\gamma\psi_{\infty}))$ $(S^{l})^{n}$-
5 $Q$ $q$ $p\in A$
$\langle$p, q} $\geq 0$ $P$ $b(P)$
6([11]) $Q$ $q$
$p\in A$ $\langle$p, q$\rangle\geq 0$ $\{b(P),$ $\beta\rangle\geq 0$
48
$b(P)$ $F:$ $(X)arrow \mathbb{C}$ ([3])
$F(v):= \int_{X}vh_{\omega}\omega^{n}$
([6]). (X) $X$
$h_{\omega}$ (2) $\langle b(P),$ $\beta\}\geq 0$
$F(v_{RS})\geq 0$ KR (4) $v_{RS}\neq 0$
(i.e., KR ) $F(v_{RS})<0$
6 $\gamma\in(1/2,1)$
$Supp(V(\gamma\psi_{\infty}))$ $($ $Supp(V(\gamma\varphi_{\infty})))$ $(S^{l})^{n}$-
4.




$\{D_{i}\}_{i}$ $\gamma\in(1/2,1)$ $Supp(V(\gamma\varphi_{\infty}))$ $(S^{1})^{n_{-}}$
{ $D_{i}:(S^{1})^{n}$-inv divisor $|D_{i}\subset Supp(V(\gamma\varphi_{\infty}))$ for any $\gamma\in(1/2,1)$ }
$D_{i}$ $c_{D_{i}}(\psi_{\infty})$ $d_{i}^{-1}$ (6)
$d_{i}^{-1}= \frac{1}{1-\langle p_{i},q_{D_{i}}\rangle}$
$p_{i}$ $\{p_{i}, q_{D_{i}}\}$ $A$ (6)







1 $D_{\infty}$ KE $\mathcal{V}(\gamma\varphi_{\infty})$
$V(\gamma\varphi_{\infty})$
$V(\gamma\varphi_{\infty})$ $D_{\infty}$ $D_{\infty}$ 2
$\frac{1}{m}D$ ( 1 (B) ). $\epsilon>0$ $(X, \frac{n+\epsilon}{(n+1)m}D)$
$(X, \frac{n+\epsilon}{(n+1)}D_{\infty})$ KLT $\frac{1}{m}D$
$K_{X}$ $D_{\infty}$
49
7 $X$ $\mathbb{C}\mathbb{P}^{2}$ 1 $D_{\infty}$ $2E$ (cf. [10]).
2 $\frac{1}{m}D$ $2E+ \frac{3}{2}(F_{1}+F_{2})$ 4. $E$
$F_{1},$ $F_{2}$ $E$ $0$
5.
( 1 $(C)$ ) . Ross-Thomas
Ross-Thomas







8 $(X, K_{X}^{-1})$ $\mathbb{C}\mathbb{P}^{2}$ 2
(i) $(X, K_{X}^{-1})$ $X$ $(X, K_{X}^{-1})$
([5]).
(ii) $X$ KE ([7, 3]).







$(X, L)$ $(\mathcal{X}, \mathcal{L})$
$(\mathcal{X}_{0}, \mathcal{L}_{0})$ Donaldson- (cf.
[2] ). $Y\subset X$ $(X, L)$








5 ( $\mathbb{C}\mathbb{P}^{2}$ 2
) $D_{\infty}$ $K$- $K$-
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